In memory of Felix Aleksandrovich Berezin 1. Introduction F. A. Berezin and supersymmetries are usually associated with physics. However, Lie superalgebras -infinitesimal supersymmetries -appeared in topology at approximately the same time as the word "spin" appeared in physics, and it were these examples that Berezin first had in mind. The Lie superalgebras of topologists were often the ones over fields of characteristic p > 0, moreover, over finite fields, see [29, 7] . Since the natural symmetries are usually related to simple Lie (super)algebras, and the latter are easier to study over algebraically closed fields, the attention of mathematicians became focused on these, and here we follow the trend, although it is clear that simple Lie algebras and simple Lie superalgebras (for any p) are not as interesting as their "relatives" (central extensions, algebras of derivations, etc.). Berezin was also interested in these topics, but having felt that H. Galois's passionate words "je n'ai pas de temps" were applicable to him, he chose to concentrate on other things. Lately, Lie algebras and superalgebras for p prime return to the scene as prime characters, see [3, 4] .
The description, habitual nowadays, of simple finite-dimensional Lie algebras in terms of abstract root systems, although enables one to advance rather far in the study of representations, reminds us V. Arnold's description of Leibniz's contribution to Calculus: "Leibniz's notations are so good that using them everybody can nowadays study, and even teach, Calculus without any understanding of what one is doing." In [13], Grozman and Leites, keeping roots handy, applied Cartan's initial (now practically forgotten) description of Lie algebras, not necessarily simple ones, in terms of nonintegrable distributions these algebras preserve. They interpreted a number of ill-described simple Lie superalgebras over algebraically closed fields of characteristic p = 5 and 3, and discovered two (or rather three) new series of simple Lie algebras for p = 3. These Lie algebras seemingly have no counterparts over C, but actually they do: they preserve the same nonintegrable distributions as some of the classical simple Lie algebras (for the lack of space, this interpretation was implicit in [13] ; an explicit description of the distributions in terms of Pfaff equations can easily be obtained by means of Shchepochkina's algorithm [25] and SuperLie package [10]).
Cartan's description of Lie algebras.
The method of constructing new Lie algebras used in [13] is as follows (all nonstandard terms will be described in the main text):
(GL1) Take a simple finite-dimensional Lie algebra g over C, take its form over Z, and reduce all structure constants modulo p. We may assume now that g is being considered over the ground field K of characteristic p.
(GL2) For each of the "simplest" Z-gradings g = ⊕g i of g, consider a version (adjusted to the algebra of divided powers) of the Cartan-Tanaka-Shchepochkina (CTS) prolong of the "beginning" (see [25] 
k 0 is usually equal to 0 or 1.
(GL3) If the CTS prolong does not coincide with g, it contains a simple ideal. Single out this ideal.
The situation with the classification of simple finite-dimensional Lie algebras and Lie superalgebras is described in the next subsection.
1.2. The Kostrikin-Shafarevich conjecture and its super counterpart. In [19] , Kostrikin and Shafarevich conjectured a description of all simple restricted finite-dimensional Lie algebras g over an algebraically closed field K of characteristic p > 7. Dropping the restrictedness condition, the generalized KSh-conjecture states that all simple finite-dimensional Lie algebras can be obtained as the end product of the following steps:
(KS1) Take a Z-form g Z of a simple finite-dimensional Lie algebra g over C and tensor this Z-form by K over Z and take all simple subquotients si(g) of g Z ⊗ Z K for all such g; (KS2) take an analog g K (with an algebra of divided powers over K instead of polynomials) of a simple vectorial Lie algebra g over C and take all simple subquotients si(g K ) of g K for all such g; (KS3) take nontrivial deformations of the simple Lie algebras obtained at steps (KS1)-(KS2), if any exists.
This conjecture is now proven; it is even true for p = 7. For p = 5, the list of simple finite-dimensional Lie algebras contains one more item: the Melikyan 1 algebras (and nothing else, as proven by Premet and Strade, see [27] ). For p = 3, there is no even feeling that a complete list of simple algebras is obtained; for p = 2, the mood is even gloomier, cf.
[27].
Super case. Even when [1] was being written (and the classification of simple vectorial Lie superalgebras
was not yet even announced, see [22, [16] [17] [18] ), Leites and Shchepochkina conjectured 2 that the same steps (KS1)-(KS2) applied to either simple finite-dimensional Lie superalgebras or simple vectorial Lie superalgebras (everything over C) yield all simple finite-dimensional Lie superalgebras over an algebraically closed field K of characteristic p > 7, perhaps, even for p = 7. To prove this conjecture is a challenging problem.
Our result.
Here we apply the method (GL1)-(GL3) to a simple Lie superalgebra ag(2) and obtain new simple finite-dimensional Lie superalgebras for p > 2. The novelty of our examples is due to the fact that even the conjectural list of simple Lie superalgebras (Sec. 1.2) only covers p > 7. The above procedure (GL1)-(GL3) (description of deforms of the results thus obtained should follow) is our method to obtain new examples of simple Lie (super)algebras; to speak about the completeness of the bestiarium thus obtained is too early.
We start our quest for new simple Lie superalgebras with an algebra related to g(2), 3 the latter being of interest lately for physical applications [2].
Background
For the background on linear algebra in superspaces and the list of simple Lie superalgebras, see [22, 15] , also [16] [17] [18] , and references therein. 
Integer bases in
and the additional relations R i = 0 whose left-hand sides are implicitly described, for a general Cartan matrix, as "the R i that generate the maximal ideal I such that I ∩ Span (
For simple (finite-dimensional) Lie algebras over C, instead of the implicit description (2) we have an explicit description (Serre relations) in terms of Cartan matrices. For the definition of Cartan matrices of Lie superalgebras, see [11] . In particular, for all simple Lie superalgebras of the form g = g(A), except for the deforms of osp(4|2), there exist bases with respect to which all structure constants are integer. In particular, this applies to ag(2), first discovered by Kaplansky, see [14, 15] . For presentations of ag(2), see [11] .
